Into the study of quasi-relaxation, in the past researches it has been concluded that the condition of meta-stability in the metallic specimen is given by the plasticity explained by the plastic energy in the process of the quasi-relaxation. It is calculated through quasi-relaxation functional of this energy to obtain a spectra in the space D (σ -ε; t), that induces the existence of functions φ(t), and Ψ(t), related with the fundamental curves of quasi-relaxation given by σ(t), with their poles in
Introduction
In the last 30 years, the experimental technique to the characterization of materials with the use of testing machines has experimented a big heyday. In the conventional machines of essays, where the specimen previously is loaded up to an initial level of the stress, after that which the motorize system of the machine is disconnected, it is a observed a spontaneous fall of stress. The kinetic of the fall of the stress is registered during all the process of the essays [1] . Similar experiment must be executed in a programmed specially machine, in which during the essay of automatic manage stays constant the longitude of the specimen that; is to say, the condition of the essay in regime of quasi-relaxation can be expressed in the following form const, l 
(1) or well,
This condition define the meta-stability as a state of constant deformation only in their plastic characteristics in the initial process of dislocations [2, 3] , where the energy of the nano-crystals accumulate the enough energy to maintain the specimen in a stable range of recovering to original state, in a very short time interval [2, 4] . In this respect, it is necessary to realise a deep study of traces of deformation tensor in function of the stress tensor corresponding plastic deformation and use a functional of energy [5] , that measures this recover energy due the nanocrystals [6] . , with k, the state tensor of media. By stress-deformation theory [3] , the rate of the stress tensor  , comes give by the expression in all region all space of the material M,
to all
, with k, the state tensor of media and  , the deformation tensor. Then [9] :
where [.] g , is the conformal elastic tensor of  , and , is conformal inelastic tensor of the tensor T R 4 4 , (tensor of range 4, in the ordinary space) [6, 10, 11] , which participates in the symmetrization of the elastic module tensor of the deformation tensor  , and analogously , to the elastic part of b  . This helps us to understand that the realised transforms on the material subject to the stresses  , are plastic transformations and produces only dislocations or laminar displacements in the material [4, 7, 12] , (staying invariant the structure), thus the actions of the contributions of the inelastic and elastic conformal components of the rate of stress to  , and  , respectively [9] : As consequence of it, the set of solutions or integrals that we obtain to method of quasi-relaxation is included in this orthogonal decomposition to their more general integral, which is determined through the corresponding hereditary integrals in solid deformations [2, 7] , and whose quasi-relaxation can be study in the space    , like the sum of two components of the tensor  , as the produced by the external stresses, and other by the inner stresses due to the dislocation. The similar thing to the deformations. Now we precise the necessary roll of the analysis of the deformations.
Consider the deformation tensor  , which is given by the function [1] 
, ult the rate of analo [3, 7] . Deriving with respect to t, res -gous deformation like given to the tensor  , to know
where
where , is the elastic modulus tensor defined by the 8,11 (9) with correspondence rule
and , is the inelastic modulus ε, , in the deformation analysis the tensors an
tensor of the tensor whic a map of k(depends only on the specific properties of k).
In
C , is a dependence on  , and k. Then through their mponents to a transformation system of coordinates in the space 3 R , belonging to a group of orthogonal transformations of nge 2 [6] , takes the form n a specimen un  der stress-deformation comes measured for the elastics fields of the dynamical dislocations [4] , the contribution of the inelastic modulus tensor to the given deformations for the inner stresses, that is to say, due to the dislocations, contribute to the velocity of total deformation in the quasi-relaxation equation, thus
Note: k, represent the state tensor (c lik onsider variables e density, mass, temperature, pressure, etc),
Then the total deformation by the tensor  , comes given by given by
Proof. If we write the tensor of deformation  (14) using the rule of the chain of derivation (15) Since C, is not singular then 1 , ε, like the co and mposition of functions [5, 13, 14]    , , ,
Using the elements of inelastic transformation of the second component of the space of the Equations (5) onstrate whose relation satisfies the equation of quasi-relaxation, that is to say, the velocity of total deformation is the given by the Equation (13) .
In effect, con to dem sidering the reasons of deformation of the fundamental equation of quasi-relaxation and the Equations (6)- (8) and (12), we have that
Integrating we obtain an expression of the deformation tensor in function of the integrals of the stress tensor or stress with some constants that depends on the used parameters in the machine-specimen to along of the quasi-relaxation process of the material [7] . Lemma 2.2. The tensor
 , is a rate of plastic deformation [14, 15 the plastic load during the application of machine-specimen.
Proof. By the lemma 2.1,
] and represents
. surface of load of the ut given that is had considered a specimen given by the function given by Equation (14), then applying the load machine-specimen is had that
of where
Integrating both m , embers we have that
But the total deformation obtained in this quasi-relaxation process satisfies the entire load
The lemma 2.2. tells us that the plastic deformat du ion ring the application of the machine-specimen is the required to the quasi-relaxation and the lemma 2. 1, warns us that the quasi-relaxation process can be measure it through that plastic deformation obtained in the machine-specimen. But whose plastic deformation is a reflex of the work that realizes the machine to obtain the meta-stability conditions that defines the quasi-relaxation in the circuit machine-specimen [14, 16, 17] . Thus, the form to measure and determine the quasi-relaxation is through the work of plastic deformation during the application of the system machine-specimen. Of this manage we can to define to functional ( , ) t      [17] [18] [19] [20] , like the density of power of the stre urface of work in the process of quasi-relaxation to apply the stress-deformation in the system machine-specimen at the time t. Then as was had descript in before studies [7, 21] .
Theo ss on the s rem 2. 1. (Bulnes-Yermishkin) [21] . The quantity of accumulated energy G  , during the quasi-relaxation is determined by the work of plastic deformation during the application of the system machine-specimen and G t    . Proof. Is uses the Lagrangian action the energy G L    , of the mono-crystals under the plastic deforsor mation ten  , to along of  , establishing the action [13, 19] .
To see details of the demonstration of this result consu
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conditions that is obtained in the quasi-relaxation phenomena established clearly their plastic nature for the suffered deformations on the specimen. Nevertheless their study can require the evaluation of the field of plastic deformation on determined sections to a detailed study on the liberated energy in the produced dislocations when the field of plastic deformation acts. Thus, it is doing necessary the introduction of certain evaluations of the actions of the field to along the dislocation trajectories in mono-crystals of the metals with properties of asymptotic relaxation. Thus we consider like specimens, mono-crystals of Molybdenum (Mo), subject to stress tensor that produces the plastic deformation given by the action Equation (20) . By the theorem of Bulnes-Yermishkin [20] , all functional of stress-deformation to along the time must satisfy for hereditary integrals in the quasi-relaxation phenomena that
Studies in mathematics [9] [10] [11] , can demonstrate that the integral from Equation (21), is an integral transform, if the expression between the brackets is a function with analytic properties that joins with t e   [10,13], determine the kernel of the integral transfo and characterize like a quasi-relaxation transform. Our functional of energy are the evaluations of the field of plastic deformation considering the quantity of energy of liberated plastic deformation by the specimen for unit of time G t    , in the generated dislocations in the specimen e regimens of quasi-relaxation. If we consider the average energy of the longitude unit for line of dislocation, the integral form Equation (21) , takes the form for the Burgers vector b, and the initial reserve of elastic energy in the specimen [21] rm under th
During the unloaded of the specimen, stressed in the el  astic field, these dislocations transform in a density of initial dislocations. The realised videos on the evolution of the dislocational structure in mono-crystals of Molybdenum (Mo), (images of the transitory given by the Laplace transform involucrate in the functional of Equation (21) , (see Figure 1 , of mono-crystal evolution), during the load and unload, demonstrates the reversibility of the sliding character of the dislocations, and of variation of the density of these, in the field where the metal behaviors elastically. The dislocations that could already exist in the stressed crystal, and that is annihilated during the unload, we call dynamical dislocations. Like is had demonstrate [21] , practically all the elastic energy of the specimen it arises during the load and it is accumulates in form of the elastic fields of the dislocations, in base to th material during the load, it is describes through the following equation:
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where r E , is the value of modulus of norm laxation at is to say, the valued energy considering the elasticity of the essay machine dym , th  , the density of the dynamical dislocations, expressed the right part of the Equation (23) . Here is necessary observe that the property of the integral transforms to the obtaining of the spectral state of the quasi-relaxation phenomena, bounded by constants or coefficients that is computes in the corresponding energy space of signals
t res in the norm of technology (giv omponents like can be nano-crystal [15, 16] ), given by [20] , and bounding the Lagrangian action given by the Equation (20) , to know:
where , is the foreseen action in the Theorem 2  .1, and contro [20] . Consider the following example.
Be the signal   
It is wanted to evaluate the quasi-relaxation obtained by this machine through their answer defi
, for what we can ne the space of these new states are given by the quasi-relaxation on a test specimen is necessary to define the space
where the application of stress are those pre-designed by the functional coefficients   t  , of the matrix tensor of enforce of Cauc e which in turn deof the hy, the on pends on the gradient of deformation
C x t s F x t s F x t s y x F x t s F x t s
Then the new states that are the deformatio according to the rule of correspondence dictated previously 
, is the fluency function that appears into the ditary integral to deform henom 
The enters of the matrices are elastic tensors nents such that each one of them are bounded by the coefficients More yet, in the nucleus of the dislocations is concentrates to until the 10% of the total energy of the dislocations, and the energy of the elastic field so much of helical dislocation as rim is distinct, even to an approximate isotropic evaluation. This logarithm behavior, that is asymptotic to certain limit of dependent velocity of the time of thoroughness of the dislocation for the contention barrier in the machine-specimen, it is reflexes in the hyperbolic component of the curves of quasi-relaxation   t  , to know (see Figure 4) :
This hyperbolic component is responsible in t tality for the helical dislocations, being able strate through the quasi-relaxation transform [22] , and fo rmined dista heir toto demonr the help of the Hilbert transform, certain periodicity of the field of plastic deformation [2, 5, 14, 17] , in the elastic component of the field. In the selected crystal of Molybdenum the prevalence of the helically dislocations to manage thanks there is a mechanism of double transversal sliding during the process when the dislocation it is multiplies. This effect can be very notorious realizing a study on mono-crystals of Fe (see Figure 5) .
Then the energy of inner-relation of dislocations W, is equal to work of the slide of a second dislocation into the field of stress of the first, until to risk a dete nce between them [12]. Then the integral of energy of the expression between the square brackets of the Equation (21), takes the form using the Equation ( which characterize the h rt of all quasi-relaxation function in the analytic function given by Eq yperbolic pa uation (31). Then the generalized functional of stress-deformation to the quasi-relaxation functions given in the Equation (21), takes the form
 , ults of where comes given by the Orowan Equa The res obtained before, we use to the analy tion (22) . sis of the curves stress in steel of low Carbon of type 08KP, in normalised state [1, 14] . In the Figure 6 , it is shown the curves of stress to two structural states of the steel. Observe that the curves of the corresponding signal to each specimen t M , have the foreseen behavior and bounded by the logarithmic curves of the Equation (24), in a short interval of deformation.
The Figure 7 , in the I + II, of the deformation field correspond to the elastic zone of the helical dislocations, in relation with the steel 08KP, showed in the Figure 6 , with a surplus of 1350 Mpa. In the stage III, of the deformation field is observes an accumulation of constant type due to sliding of the dislocations like such. This behavior is observed with a constant and soft sliding to the other sample of steel (Figure 6 , curve in green). In the curve in blue of the Figure 6 , the constant and soft sliding is almost null due to the accumulation of elastic sliding of the stage I, and II. That takes to the stage V, of form very early. Our functional of energy   , t      , to the curve in blue of the Figure 6 , shows that the interval of duration of elastic dislocations is very short and invest little energy although accumulative that, is to say, exist the superposition phenomena of dislocations of the two types.
The increase of velocity of the accumulating could shows a mono-crystal of Fe, after of the quasi-relaxahave an energy consumption of the 2.5%, having a logarithmic growth in the stress. Now well, in the Figure 5 , it is tion in which is observes fine segregations belonging to the phase II, established in the Figure 7 , in an amount of defect of agglomeration. Their corresponding spectral curves characterize their coefficient of behavior of segregation, by the theory explained through of the integral transforms with the specialized use in each case. It is can to note that the multiplication of dislocation in a monocrystal of Fe, occurs at least to a stress of 0 0.25
. These results throws interesting properties of the materials in regime of quasi-relaxation that cans be used in devices submitted to continuous stresse ot s and that n produces an alteration of the crystalline structure major to the apparent dislocation sliding in quasi-relaxation. The energy in such case can be used to a metal transform that be technologically useful, such and like it is had foreseen by the bounds given in the Equation (24), [20] .
The reader cans re-emitters to the lecture of [20] , and study the integral operator to this study.
In where it is gives the classification of the tech gies using these operators and the integral operators e plains in this work.
nolox-
Here we consider to LAB X , like the space of rehearsals or tests of the technological process (in our porpoises experiments of quasi-r and implications in metal pr elaxation ocessing). We endow LAB , of a structure of Hilbert space also of the Hamiltonian structure that have due at their ergodicity (see ergodic theory of dynamical systems, [3] [9] , of engineering study(in our case material physics)), to LAB X , having that for a varie chnological applications and with the relevancy of considering widespread measures of the technological applications is complies the Equation (34).
Pair of Quasi-Relaxation Transforms
In our study is evident a bi-univocally correspondence ty of te between the quasi-relaxation function and their sp through of the corresponding transformation that ectra is escondition of meta-stability that de tablishes into the space of the material. By functional analysis it is can prove the uniquely of this transformation, and using the characteristic of energy given by our generalized functional given by the Equation (20) , that involves the Laplace transform [9, 17] , that expresses the action of the viscous-elasticity phenomena into the quasirelaxation process, we can obtain un pair of integral transforms to this study.
Considering that in the research realised on quasi-relaxation in metallic specimens [1, 17, 20, 22] , it has been achieved identify to the fine univocally a state of quasi-relaxation [21] , through of plastic deformation expressed by the plastic work (theorem 2.1), that invert the system of machine-specimen to the deformation of the nano-crystalline structure of the metals (to see Figure 8 ) risking the state of the curves (the history of deformation under stress  , to along of time t), like the given by the Equation (21), then Copyright © 2012 SciRes. MME 
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Thus is a function of relaxation type, and only is relaxation into a finite interval . When is carries the conditions of stress outside of terval, we pass to the qu alysis [10, 13] . w well, we use an interval more wide th the given e interval [t 0 , t], to involucrate the cond ns to inility conditions. For
into the functional an No at by th itio finite given to establish the meta-stab it, we consider a more wide domain through of consider the complex spectra of   t  , is to say, the func- [18] , from their field of definition [9] . By the arguments of L Table 3 (52)
where 0  , is a microscopic time, due of the microscopic effects of activation energy to dislocation Fi of some metals series (see Table 2 ), using an appropriate percolation [23] . The process to compute consist in rewrites the transform of dimensions for this case like:
considering to , a function that depends of the geometrical act urves graphed by the experiments under quasi-rel itions of the specimen gure 9. Half-infinite surface of localized plastic deformation (for example the mono-crystal of Fe of Figure 5 ).
s [12] . Observe that th ation (48), is of the class of one of these the transforms in the Table 2 . Now well, [5] . G he elastic constant that to this case take 5.
s the value 8 6 (Cizalle Modulus to Ag), [2] . The functional integral given by the Equation (48), have the value 0.232, like a quasi-relaxation (see Table 3 ).
Finally nd Yerminshkin [20, 21] , it is wants like priority opment of precise methods on the multiple nipulations that we can realize of the metals in the meta-stable regime using the pre-disposition that these presents in accumulate energy to can realize actions like re-programming their nano-crystal structure and think in the po rmaterials [20, 22] Observes the curves of qua e to t = 50 seconds.
In the Russian aerospace industry they are studying diverse metallic alloys to establish ranges of meta-stability in the deformation fields produced by the materials proposed [15, 16] . It is wants to obtain lightness materials and more resistant to the corrosion and deformations. Go of remains to mention that in the last researches, considering the analytic characterization proposed by Bulnes a devel the ma- ssibility of obtain nano-technological transfo tions of the ma eir spectral encoding. Finally we inverse methods of ctional an in material physics can to help to developm plete theory of quasi-relaxation to characterization and transformation of materials of any nature [20, 22] .
Acknowledgements
One We are grateful with the k from Baikov Institute of Research in Material Sciences and Met e Departm -matics and Engineering of TESCHA, for the for the support offered during the achievement of the work. 
